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Abstract of JP9296747 

PROBLEM TO BE SOLVED: To provide a 
cylinder-injected fuel controller for an internal 
combustion engine, for optimizing a fuel| 
quantity in a transient running of the engine 
with its latest running conditions being 
reflected. SOLUTION: A fuel controller has fuel 
injection valves for injecting fuel directly into 
cylinders of an internal combustion engine, 
and supplies each cylinder with a required 
quantity of fuel for one cycle of the cylinder by 
applying an injection signal of a pulse width 
according to the driving duration of each fuel 
injection valve to the fuel injection valve!. An 
injection signal applied to each cylinderjfor its 
one cycle is divided into three pulses J1 to J3, 
and a fuel quantity required in each cylinder for 
its one cycle is divided for three times of 
injection. The first and second injectionjsignals 
J1 and J2 are applied to the fuel injection valve 
of each cylinder in its suction stroke, and the 
third injection signal J3 is applied thereto in its 
compression stroke. The fuel quantity supplied 
on the second injection signal J2 is corrected 
depending on running conditions of the engine. 
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fffl»Wa«F o (n-2) £3#PJ LfcflSfWMHW:: 
fflS-f 4*i«WS#J 1~J 3tfVW>X« (ffittBftgl) 
Tinjl (n-2) -Tinj 3 (n-2) Sr. 1ST 
<T) ( 1 ) ~ (3) *<0idtaW-rS (^T77S 1 

4) . 

[0060] 
n j (n-2) ••• ( 1 ) 
nj (n-2) -r ••• ( 2 ) 
) 

[ 0 0 6 2 ] * fc. 3 HJOIEISB^PbIT injl ( n - 
2)— Tinj3 (n-2) <T>mt LT. »4«lt#8 
<m&m«HaT inj (n-2 ) Sr. OT^ (4 ) * 

[0063] 



injl (n-2) +Tinj 2 (n-2) +T i n 



a*^lHlB<OlSWfi-tJ l*iL*>±ifhZtlZ£ 

mmM#8*msmitrti> Uf^rsis). 

[006 6] igevvc. «l|lliWiSlt«#J lcoi^T 
*«0«r3?Jt2a (»4«lt#8c7)|g«)^±B#giJ) £Rjg 
t (Xf77S 16). B#I"It 1 aO^-fVfUOii^ 
a (03) &JfettaJ4. ^lEBOBSW^TB* 
g"Jt2a(4. 02^cO^7 i >y7°S 1 4 X-ffiM LtlB 1 0 
gOlEl&B^raT i n j 1 ( n - 2 ) Srffl^T . iilTO 

( 5) 3^.7)4 a (c«m$ix.i.. 



4I> 

8 XT i 
2 XT i 
... ( 3 



(7) 
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[00 6 7] 

t 2a = t 1 a + Ti n j 1 (n-2) •••(5. 

[0068] wt. mimaoiswfi-^J io&^t** 

[00 69]ig^T. ?yy?ftm 3 %SGT<7)iLh±.ifi 

Tinjl (n-1 ) = 0. 8 XT 
Tinj2(n-1)=0.2XT 



T i n j 3 ( n-1 ) =t 
[0071] ( 6 ) - ( 8 ) 5Sfi. ±ffi ( 1 ) ~ 

(n-1 ) fcS$Sl*>->T^*tf>*T*4. *fc 
OSSJffliFo (n 
i n j (n-1 ) 14. (6) 



(3) 
3R3T 

( 8 ) 5ST»6*lfc#B 



IWSISIT i n j 1 
[00 7 2] 



( n - 1 ) ~T i n j 3 ( n - 



CPU3 1(4. B#gijt 3tW4V 



[0083] dOidtC. IW«W*Sl«fc:**L"0, 



3# 



ffl§*tfc*Mi-*Jl~J3£fl!v\ ISlEgontStfi 
#J 1 ^RSWrSOW^T-aj^L. SS2[I]gon»*Hf-s§- 



( 



1 ) O 



frf* . ttfr-h , # 1 M§iOi&^^¥OB$kiJ t 3 
AT i n j ( n- 1 ) =T i n j 

[ o o 7 5 1 4fc. i&frbm&ztitimm&ffdm&A 

Tinj (n-1 ) trfflV%T,^2|ggOlSltfi(^J2 
4 $«fW#8<0«$BIT i n j 2 ( n - 2 ) 

&. wto do) nznxdizMiEi. mm^tH2ms 

Ti n j 2 (n-1) =Ti n j 
10) 

[00 7 7] n^X. $£2®3cr>mttm-%J 2co±%T 

m*mtA (mmm#svmm±m\) t. bit 

o ( 1 1 ) iHnXoiz&ML, Uf v rs20) . Bf^ij 

t 3O^^vSiJ0i2,^^ (H4) S:ifcftJB4. 
[00 78] 

t4 = t 3+Ti n j 2 (n-1 ) •••(11) 
[0079] ;?LT, m2®3<Dmttm^J2<7)7J 

vR^jWRTTS k . B#Mt 4 £i5V^T . 155*4: H« 

fc , J 2 S-AfeTtf S fc*<0* ^SiJ o 

a (H5W) 0««t$*i*. 
[0 0 80] CPU31I1 Bt^Jt 5<D:$M-?#J 

os&wsi (us ) izx k>. &3®Bco®mmMzm7 
•ti. -t^h-h. mmt 5frt>m3®B<wmm^j 3 
*±*>±tfh ztizxL mmmM#8 zmhfflte^z 

(Xf 77S2 1 ) „ 

[0081 ] «wt. m3mmcr>mmm-^j 3^»±ibT 

W OBt^Jt 6 ( ^^4RSIt# 8 nm$m±tifM ) fc, WT 

o (i 2) sfcoidfcrKSL Uf?rs22) . o$$J 
1 so^vwos^aag (05 ) Srikttai-t. 

[ 0 0 8 2 3 t 6 = t 5 + r •••(12) 



OX./S/'I u (n-1 ) fcfcWC. H2^|S)«OSiJ0iA 
WlSrH^U ??>?nmMT (n-2) £41*8 
AS^iQ ( n - 2 ) JbE ( 2 ) - ( 4 ) 

5$i|5M«C »Stt#8<?)Ji?k[2]@ (k=l, 2. 
3 ) OSBWSaT injk(n-l)t WTO ( 6 ) 
- (8) afc)J:3fc*JW- S. 
[0070] 

i n j (n-1 ) ... (6) 

i n j (n-1) -r •■• (7) 

8) 

fr^m2®B<7)mtm^J2Z3L-h±.ifZ>ZttZ£'r). 

mm«m# 8 zmmmifcth ufvrsn) . 
[ o o 7 3 1 mmm<r>muzmitz.mmz 
w&Lxmm<nm\mis.F<n^z'iTotz#>\ l z. m 
®<m&meaaT inj ( n - 2 ) t^mcom^mm 

B$HTi n j (n-1 ) kcOB§SiillAT i n j (n- 
1 ) WTO ( 9 ) 3$*>J: 3 fcSW-f* (Xf'/TS 
18) . 
[00743 

n-1 ) -Ti n j ( n-2) ••■ (9) 

OWHWSTi n j 2 (n-1 ) fth (Xx-yTSl 
9) . 

[00763 



2 ( n-2 ) + AT i n j ( n- 1 ) 



( 



J 2 £®mffi£Of£¥T'{iJ:fj L . §13 BB*>*lfft# J 
3£lB8ffgmfr*-*£i:fcJ:9. SI 2 EI gO®&f ft 
^J2lc4-£>MSSfiWmtcfcvvct4. «ffo^7> 
^aflKBT ( n - 1 ) fecfclXtRASMiQ ( n - 1 ) « 
^fcSt***ifc*K<3^«iUH*F o ( n - 1 ) 
•t&ZbWX'ZZ. 

[00843 zzx\ mimsnmrnm^-j 1 (;^x 
«t i n j i ) iz 4 omsi^tummF 1 im®cr>m 
mmtzm ttzmmx'$> <o . m 3 m g onsstfi-f - j 3 

(^wir ) tzx *)m$izti&timM.F 3 ti-^ffif 

1F2 *4-ni<oaMK«JBtiB tTwarr* - 1 £4 0 . 
K^awswuMtF z&m^yisyvmiz^o smu 
m&F o t^RS-fr & £ t wxz h . 
[00853 Ltzif->X. MW3m<^WMWmf,zi5 
v^Tt. &m^y ; Jy^m^^$^tiz\b^X'^. 

mm&fc t <?$m&mtwz mm? &zt ttx-z h . t 

■fz, EXffiffflZ&UX. SI3HlSOi!tftfi-f-J3(cJ;0 

71 ocommzm&LZtix (Hi 21m) . »K^t 

[0 0 86 3 ^fi=STOm3[lISO^iSlt 



(8) 



»9-296747 



mm-^J 3C0JVUXmT i n j 3 £-S£ffir£l£5g Lfc 
<7)x y v'y l coMMSt^tr-^-i. -5. d k lifrv \ Lfc 

**-ar, ^f^T«it$^*iisiiiiB<oflmjiF it* 

EIB^)iM*«#J2fc:J:4aSH*F2) ti^-cl xy 

>-> i ioaj^i *■ mwt h i fc & . 

[0087] mm<7>mm2 . ±mmmco^m 1 t- 

■wte-* j i & =t t/n 2 hi a o«atti^ j 2 &«Jmts 

mm^ j i zmmmx'ftj} u m 2 msmtsm^ j 

[0088] m6itzc7)mi<omMcomm2t,z£z>M® 

(c) ctjwc. # 1 mt<7)immM# 8 c*r-t & mm 
m^Jit. ^mmmmi>z3^mmm^ j i~j 3c 

#S"J£ftT:fc>9. miHISconSftffi-f-J Hi 

WafrST-aj^SitS. «J<DlWHcovva;ttlj* (Hi 
~05#M) fcH«-C*0. Sg20BO<»affI#J2{i 

[0 0 89] ^mfi^t-ffi^^ix^miiiii 



<oi«««#JHi» ^yy^nmmr ( n-3) 



-caw 



2HIiOR|»ffi-^J2{±, ??y?ftmMT (n-2) 

t** Lfe*»<o«s**#*tTjaeRjiF 2<rm&k 
?tv\ KWnmx-iiiti^ti^m3^EcomMm^j 3ti 

-^WXirt:S^< -5gMf44F 3 SriSSttS . d 
*Uc<fc9, ffeBkBHIfc:. *2EIBtf)iii*t«#J2fc:J: 
»»4fi£lf IEtT 6 i k * . 
[0 0 9 0] 4fc, IgllsIS^RSStfi^-J i£#wwt8 



tfxx-mibbti. mm<7)fMtifflmzti$>(7>x\ 



1 6«#i5T-MMLTWil 6 

*Stt-(fc*ffi3IM- S £ k WX'% h . 
[00 9 1] 

£ 3 owwkx J l - J 3 izimtt fc k t> , 1 frS 
fc®*S#l4«m*Foi3HIK:4HWU. a- 

id«itif#8(:»Lt- mmii3itfiih@a 

Oi|t»e-9 J 1 is i l>* J 2 £ ^ft^hJRSWrSTW in 
U ^3HIS<7)iSltfi#J3Sr^^TEpjDl[. SI 2 

msnmm^j 2ti 9«i&£ft&«»F2£x>" 



fttff^^vtfJBCJi^d BH»4*F o k-ic£-£ 

fbR<^x^^y«B^jBm«ftf Jt F KRiftS-frSi k # 
TS, ^*FSr3ffE^L-CJn3a^£-^jjBStBWb*» 

£k#-e# a. 

[0092]^, C1^5|Bjo»^JI2tc:iiXif . #Sl 
fill a-l d<0 1 frS^EPJD$n.?.l«ltfi-v J €r 3Otf0 
y J1-J3 fcr^lRW-S k k t> t . 1 tfgfc:S*S 
fL-g.^f4*Fo^3Is]fc^fiJL. #«fSl a~l d«« 

f4«st#8^tr, m i ms^titft-f- j l zmmf 
nxma t „ m 2 m a ont^ft-^ j 2 sr wwra-ceain 

t . m 3 0 a onSltft-^ J 3 SrJEfcfrS-CEMlir*-* «t 3 

^m«73— ^B^M^ 1 6 LT?$««*fi«a^ 
S4« 1 6 «0«ttft*flaW6 - k #T'# S . 

3i2fcfcv^T. ^2nia^)i!Sitfi-f-j 2t;i K>m&zti 

&m®MF 2 Z^yity 1 <D31R#JBICJE tTffll-TS 
ik*^T# s ii«t«iF SME^W-S i kJ&«T- 
[ 0 0 9 4 3 ifc, ^0^0^11*314 fci *Uf. ft^ 

«iiyt:(iif^2tt5v^r. m3 0aoi«»ffi^J3 

» 1 <^8S««Bfc:»»*-¥-i.4 i k^< . iyy> 
[EfiB<9«f*$rBMJi] 

[Hi] i cDfttynrnmnBrn 1 1 i ^^^nii+iiaa 

[02 ] io^coHSfeo^® 1 i S^PfiSltJaa 
o^y? Afi-f-oi: *>±^* ox-/ s;tww 0 a^^ra 

[03] i <7)mm<ommcmm 1 1 j; ^M^Rtw^a 
o^jt i iT'^^-fvfijoa^«ia»^^7n- 

[04 ] ZCD&tycDmi&n&M 1 i ijjK^nBSt^ 
[05] £ 1 1 i SflKHngSttigi 

[06 ] Z<Wtfm>9m<7ffl& 2 \,Z i ^MRRSttJUi 

[07] -®W^f*lM«Mc7)eirti«*f^4$iJPgS^ 
^*^*^-ffi^0T'$>^„ 

[08] 07 rttfTOHM W jl- -y h <0*tttt2rttfi£ff8 
$-^-T7"o -vtmX'foh* 

[09] ^*£7)rtMMOfSii^i«I»4»Jffli^atcJ; 



(9) 
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[010] -JKW^xy^yEMgRfcit/gSUO'^ 

[nil] -^^^E»?T^(«itB#fc txtmmwk 

[012] HKW&E3SfrMiti^MM^li£ «S 

[013] H&W&®^gRaafB$oM$#3S£ «^ 
Wt^tmHH0T'S>i.. 

[014] Wk<nftmm<nnmmmAmwm.mz 

[015] iM*o^M^o^psit«m*ijffl}^it^ 

[016] ^cO^^W^MirtRa^^Mffll^Ht: 



[01] 



(a) &tt8S4S« SGC 



Jill 



3255' 



l iyy'y (rtftHSN) . 1 a-i d fm. 8 m 

*WHt#. J 1 ~ J 3 WMI*, T i n j fg-^-iBiftB^ 
^Tinjl,Tinj2 s Tinj 3ig»BfH] (/* 

/^«> » v -sit. si fyyfnm^ommz 

7, S3 jUSPWWitMJt^Xf-yr, S14 ffi 
WffiftStti^fvX S15 H10g^i«Stfi 
fJiWS^f 77\ S 1 6 *1 HIS<onR»«# 
OfltjB^SMtfftS&f-ft^-ryT. SI 7 Sg2(IiaORt 

Sttl#£:fct>±{f*.*-r-y7\ sis maflfc+BHl 
{ZttWE-t&x^vr* S20 m2[aiec7)psstfi# 

OffjLB*#J&Stt^**-r->'7\ S2 1 ^30BOi« 
Stfi^Jfc-fc-BfSXxyT, S22 S&3 0S?)RtSt 

[02] 



#1 



( Iu(n-2)a9ft«8g) 



B75 1 



B36&VB185* B5' 



(b) SGT J#lL^RJ^U»l_^ l] U«3U^J#2L|_®AiW(n : 3)*M. 



lu(n-4) 
! ld(n-4i 



lK(n-?J 
:id(n-2)i 



lu(n> 
Id(n) 



<o) (#4SS») 
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; lu(rK3) j lu(n-l) 
;ld(n-3)j |[d(r 
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U 
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Tinj,Tinil~Tinj3*»» 
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[03] 
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[H6] 



(a) ^mmzm^ sgc J#iL 



B255' 
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B365' B185* B5' 



<b> sgt J^iLffiUS^LJ^ 
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Jl J2 J3 

^1 
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32 



CPU 



23 



33 



l i<n fe s 
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.34 



*A/D 



C3 1 RAM 
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[H9] 



#1 



B255' 

B185* B5' 



[HI 21 
10 8 



(b) ^«M3GT J«llJtt3LMJj»2L_H J«3LRJ*iL 



iu(ti-4) i lu(ti-PJ | j lu(n) 
!ld(n-4)! !Id(n-5?): ! Id(ft) 
(u(n-3) luCn-1) 



ildln-3); 
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